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Abstracts

Mitsubishi Denki Giho: Vol. 58, MNo. 12, pp. 1 ~ 4 (1984)
Trends in Power Electronics

by Taro Yoshida & Takao Kawabata

Power electronics well answers modern industrial demands for a means of
freely controlling electrical energy. The recent growth in varied fields of
application has been especially dramatic with power electronics playing an
increasingly important role in energy saving, new types of energy, and new
manufacturing technology. The article gives a historical review of power
electronics from its birth to the present as well as a survey of future trends.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 20 ~ 24 (1984)
The Application of VVVF Control to Elevators

by Hiroshi Kamaike, Masami Nomura & Toshiaki Ishii

Among the important factors that must be considered in elevator-control
equipment are safe door operation, riding comfort, accurate landing, energy
savings, and compact power supplies. The article introduces an elevator hav-
ing variable AC voltage and variable-frequency control based on micro and
power electronics. This elevator is operable over a wide range of speeds,
from low speeds (60 ~ 105m/min), to high speeds {120 ~ 240m/min}, and
even super-fast speeds {300 ~ 360m/min).

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 5~ 9 (1984)
Mitsubishi Gate Turn-off Thyristors and Their Characteristics

by Michiharu Ishido, Hiroyasu Hagino & Tatsuo Miyajima

The GTO thyristor is attracting attention for its turn-off capability, resulting
in its increased use in inverlers and choppers in transportation and general
industry. The article introduces the Mitsubishi GTO thyristor series along
with the features, major rating characteristics, and methods of application.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 25~ 29 (1984)

A Noiseless Sinusoidal PWM Inverter Employing
a BI-MOS Module

by Masaharu Udaka, Kenshi Kawagishi, Masao Yano & Haruyoshi Mori

To broaden inverter applications for induction-motor drives, inverter effici-
ency must be improved, noise levels of operation must be dropped to levels
suitable for quiet environments, and the detrimental effects on power-supply
systems be alleviated. This requires that the output waveform be sinusoidal
and that the switching frequency be above the audible frequency range
(= 20kHz) if a solution to the problems of PWM acoustic carrier noise and
increased motor efficiency are to be found. With this in mind, a sinusoidal
pulse-width induction inverter was developed employing a BI-MOS
module, a new high-frequency power device.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 10~ 14 (1984)
GTO Thyristors for Propulsion-Control Equipment

by Kazunori Igura, Jun'ichiro Kaneda, Susumu Shikata & Hideo Dbi

Recent progress in power electronics has resulted in the rapid development
of propulsion-control equipment employing semiconductor power convert-
ers. This is especially evident in the high-voltage, large-capacity, high-frequ-
ency gate turn-off thyristor, which has made possible, technologically and
economically, new methods of propulsion-control employing high-frequ-
ency, four-quadrant choppers as well as high-frequency, pulse-width-modu-
lated voltage-source inverters. The article introduces GTO peripheral
devices and their application in propulsion-control equipment.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 30 ~ 33 (1984)
A Direct-Digital-Controlled AC Servo-Motor Drive System

ki & Teruaki lkut

by Hidehiko Sugimoto, Keiu K

Featuring low maintenance requirements and high durability, a direct-digi-
tal-controlled AC servo-motor drive system employing a synchronous motor
with a permanent-magnetic rotor as well as an induction motor has been de-
veloped. This system attains flexible and highly accurate control of current,
speed, and position by using specially configured software. Employment of a
high-speed microprocessor gives correspondingly high-speed response. Posi-
tion and high-speed detection is achieved through the use of high-resolution
digital detection employing a brushless resolver, giving a servo system with
high reliability.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp.- 15~ 19 (1984)

Large-Capacity AC Motor Drives Using Variable-Frequency
Inverters

by Sadanari Yano, Yoshio Nishi, Takeaki Asaeda,
Hiromichi Komiya & Yasunori Yanai

Phenomenal progress has been made in recent years in the improvement of
gate turn-off thyristors, resulting in increased high-voltage and high-speed
characteristics and heavily influencing the development of large-capacity,
variable-frequency inverters. In order to increase the efficiency of converters
and decrease their size, it was decided to use a voltage-source, variable-fre-
quency inverter with GTOs and a current-source variable-frequency
inverter with thyristors. The article gives the outline of a converter, cites an
example of its application, and describes related technological trends.

Mitsubishi Denki. Giho: Vol. 58, No. 12, pp. 34 ~ 37 (1984)

New FREQROL-SE AC Spindle-Drives for Machine Tools

by Tare Yoshida, Masato Koyama, Takayuki Kamakura,
Masakatsu Daijo & Kazuo Fukazawa

Due to the progress made in higher speeds and better controllability, induc-
tion-motor drives have become the predominant type of spindle drives

employed in machine tooling. This has resulted in demands for even quicker

response, better orientation, and speed-control capabilities, as well as im-
proved dynamic performance. Accordingly, Mitsubishi Electric has develop-
ed AC spindle-drive equipment that employs current-controlled vector con-
trol. The article deals with the control technology, performance, and features
of this equipment.
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Abstracts

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 38 ~ 41 (1984)
Static VAR Compensators and Their Applications

by Masatoshi Takeda & Nobuo Sashida

Due to the phenomenal development of power electronics in recent years,
large-capacity power converters have been successfully built. This has
strengthened the tendency to employ static VAR compensators with thyris-
torsin place ol the reactive power compensation used in previous rotary con-
densers. In addition to control of arc-furnace flicker, the range of applica-
tions has recently been extended to power system as a means of improving
stability. The article introduces the SVC and its potential for vastly increas-
ing equipment capacity.

Mitsubishi Denki Giho: Val. 58, No. 12, pp. 52 ~ 56 (1284)
A Highly Accurate Ultrasonic Flow Meter for Boiler Feedwater
in Thermal-Power Plants

by Ken-ichi Nii, Noriaki Nishioka, Kiyoshi Ebizuka,
Satoru Tachikawa & Yoshihiko Ozaki

To improve the maintenance capability of thermal-power units, a stable,
high-precision ultrasonic flow meter has been developed for measuring
boiler feedwater in the high-heat, high-pressure environment of thermal-
power plants. Test equipment was installed and operated during thermal-
power plant operation, substantiating its output-measuring accuracy as well
as its stability in such conditions. The article introduces this highly capable,
job-proven flow meter.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 42 ~ 46 (1984)

Spiral Escalators

by Shigeru Goto, Hiroshi Nakatani, Toyohiro Kaida,
Makoto Tomidokoro & Ryoichi Saito

Mitsubishi Electric has succeeded in developing and marketing the world’s
first spiral escalator. A landmark product, this three-dimensional-curvature
escalator offers new and challenging architectural design opportunities that
raise great expectations. The article concentrates on comparisons between
the drive theory, structural features, and safety of the Mitsubishi spiral esca-
lator and the common straight-line escalator.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 57 ~ 60 (1984)
A New System for Transformer-Loss Recovery

by Sadanori Neo, Hisao Kan, Akira Shimizu & Yoshihisa Fujimoto

Despite the fact that transformers are extremely efficient electrical devices,
high-capacity transformers suffer losses reaching several hundred kW. The
necessity for efficient energy use means that a method of transformer-loss
recovery was sought. Since this loss occurs at comparatively low tempera-
tures, severe limitations are imposed on conventional methods. The article
introduces a new method the authors’ developed to overcome these limita-
tions, one that has been tested in an actual full-scale device.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 47 ~ 51 (1984)

A Fiber-Optic Power-Cable-Fault Detection System
for the Kansai Electric Power Co.

by Ryoichi Kimura, Kazuo Arao, Koji Takahashi,
Yoshiaki Takino & Yitaka Uota

Making use of the high-quality, high-capacity, interference-lree character-
istics of optic-Niber communications, compact optic-fiber power-cable-fault
detection equipment has been put into practical use providing increased
capability and functions over the conventional pilot-wire method. The
article introduces the system delivered to the Kansai Electric Power Co. for
the surveillance of a 154kV power cable. The system can be used in dataway
communications and 1.3pum-band optical transceivers, and has been
designed with environment-withstand features enabling it to be used in elec-
tronic circuits located in outdoor cubicles.

Mitsubishi Denki Giho: Vol. 58, No. 12, pp. 61 ~ G4 (1984)
The New MELDAS-Lo/Moc Numerical Controllers

by Kazuhiro Kudo, Kyosuke Akasofu, Kazue Imanishi & Tsuguo Kitazume

Further progress in factory automation demands the increasingly efficient
operation of medium- and small-scale industrial computerized numerical-
control systems. MELDAS-Lo/Mo compact numerical controllers feature
high performance and reliability as well as a rich variety of functions and are
suitable for applications in flexible-manufacturing-system lathes and
machining centers. The article introduces various features of the systems, in-
cluding such new capabilities as an amber Sino-Japanese character CRT dis-
play used during keyboard operation and for machine program readouts, a
synthesized-voice output used during machine operation, and functions for
sequential development.
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